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Oil separator for small particles 

The present invention relates to a device for separating smaU drops of liquid from a 
flowing gas containing liquid mist, comprising a fim container, foimed of a cylin- 
drical lateral waU and two opposite end waUs, said &st container having an inlet in 
one end wall for the gas/mist, a first outlet in its odier end wail for Hie gas and a 
second outlet at or in the vicinity of the second end waU for liquid separated out of 
the gas, a second container widi means for rotatably mounting the first container in 
Ave second container rotationally symmetrically in relation to said inlet and said first 
outlet, and drive means for rotation of the first container in tiie second container. 

It is a known fact fliat it is not possible to achieve piston ring seals between the pis- 
tons and the surromiding cylinder walls of the cyUnders in an internal combustion 
engine, which seal off the combustion chambers 100% against the engine crankcase. 
A certain smaU amomit of combustion gases, caUed here blow-by gas. thus always 
flows past the piston rings and down into the engine crankcase. In order to prevent 
excessive pressure caused by the blow-by gas in the crankcase. the crankcase must 
be ventUated and the gas drawn off leaving only a low overpressure in the crank- 



case. 



Two types of crankcase ventilation are used, viz. either open or closed ventilation. 
An engine with open ventilation can, quite simply, have a downwardly directed tube 
comiected to the valve cover, for example, and which opens into the surromiding 
atmosphere. In an engine with closed crankcase ventilation, the blow-by gases from 
the crankcase are led to the engme mtake conduit and are mixed with the intake air. 

When evacuating blow-by gases, it has, up to now, been unavoidable that a certain 
amount of oil mist will accompany them. The amount of oil being carried with the 
gas depends on the placement of the ventilation outlet and any filters or oil traps in 
the crankcase ventilation. Regardless of whether the engine has open or closed 
crankcase ventilation, it is desirable to keep Ae amount of oil in the evacuated 
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bWby gas at a mimmum. In the first case, it is to miimnize the effect on the 
ronment and to keep the engine oil consumption at a low level, m the second case ' 
It IS to prevent oil deposits on or in the components of the engine intake system, eg 
oil deposits on the impeller blades of the compressor of a turbo-charged engine or 
oU deposits in the charge air cooler in engines with charge air cooling. 

A number of different devices to separate oil from blow-by gases from internal 
combustion engines are known. Among them are various types of baffle or screen 
systems, metal wire or textile fibre filters as weD as cyclones and centrifuges With 
the aid of bafQe and screen systems, it has up to now been possible to separate oil 
drops down to a diameter of circa 10 ^ with metal wire filters and cyclones down 
to circa 1.5 jun and widx multi-layer textile fibre filters, e.g. fleece filters, down to 
circa 0.4 ^. BafQe and screen systems have, in principle, an milimited hfetime and 
do not produce any pressure losses, but do not provide sufficiently effective oU 
separation, since circa 80% of the oil mass in the oil mist in the blow-by gases con- 
sists of oU drops with a diameter which is less than 1.5 pm. Previously known metal 
wire filters and cyclones thus are not sufBcient either for achieving effective oil 
separation despite the fact that they have acceptable lifetimes and provide limited 
pressure losses. Multi-layer fleece filters remain, but these have limited hfetimes 
and therefore must be replaced often, leading to high costs. They also produce sig- 
nificant pressure losses. 

The purpose of the present invention is to achieve a device of the type described by 
way of mtroduction, i.e. a separator of centrifugal type, which is particularly but 
not exclusively, intended for separation of oil mist drops from blow-by gases from 
internal combustion engines and which can separate liquid drops of less than 1 pm 
without having the disadvantage of a multi-layer fleece filter, for example. 

This IS achieved according to the invention by virme of the fact that the inlet and the 
outlets communicate widi each other via a plurality of layers of peripherally spaced. 
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•l" flow velo.i„ of a,, ^ an, ^ -o-omU axis, 

-""s before U,ey^ 4= oufe °°» U,e cha^^l 

T«=p«f„^edha™de„,„„s„„,a„,i„ 
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*. iengti of.., fo, ^ ^ L^^TT^ " 

(of circula, ^ ■«» =bo™, to 

of a. engine imM«io„ wis, aL ' 

r-'~~ro::::::::::::^--- 

--.o.and„,3i,anenia.ed.o..e.onaio:::r:rrZ 
1 Fig. 1 desigMte the engine block of a six-evtod,, , 

2 de^^ates a gearbox wid, c,n,eh ooJedT ^ ' 
is s„pe.Wged b, a ^ ^^^^^ZT, 
onsine cxln,„« manifold 5 and a 00 " " ""P"^ '« 

oondui, 9 „ an air fu^ 0 ' "~ * "a an inie, , 
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venaon, which is shown to more detail k Fig: 2. <»«8to<hem- 

The sepanw 16 comprises an inner container 1 7 which U f„™ ^ . 
sad two end walls] 9 »nH,n ■ ' '"""^"f'syltoderl 8 

21 and „ ™* "enwl opemng in which a »h„lar shaft 

2^d22,,especnvel,.isflxed. He interior channel 23 ofthen^nlarshaSri 

:r2r,2ir:r.rr::::::dr^---'- 
--«..<orsepar..ed.n.o.j.„h2r2r:n::::„^^^ 

""""^ ""^ • portion 29 

foonn^ a nnhnte honsing. Tie lower *lar shaft 2, extends thro JthTtll 

r;r:r''''*""°'°"""^''°---'--^«3irr 

outlet ^2 for od from the engine lubrication system Wh™* • . 

and lubricant is pumped dtrough d.. houshtglTe I^T " " ~ 

-othatthe.nerconta.erl,ro«tes:tLrcr:e:r°"™'"^ 

itota::::!^:;::"^ 3. i^ 

lateral wall 18 of the inner container 17 It is akr> r,«o, ui 
..lindrica, late.^ wall 1, in the ch^, package . "e Z!: T""' 

«-«ir«^andcommunicatewith„d.alpassages.,3.wi::^rdl:r 
tween d,e respecrive end „^n 9. 20, a pa^ of conical wall elements J^gt 

~e,.diall,dtrecte4p.riphera,,,even,,sp.cedinte.media:^^^^^ 
«-..d^onof acham.elpaclcage33 .d, ten ,a,ers is shownincross secdo^ 
-Fig. 3. Hiechamtels 34 are greatly enlarged, to realistic tests with ■ 

-^J.acha„nene„gthofcnca200m„.anhmerco:rjro:::i 
and a ro„nonal speed of circa 3 000 tpm. d,. radial dimension V of l b 

--,dhes,ighd.,essd,anlmn..otderfor.eretobee„ough:etrt" 
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»nall.s, „a drops to s«*e fte c^^i ^„ ^ 

Unongh the channels and out into the outlet passages 36. 

to the example sho™ in Fig. 3. ate Channels 34 in the Channel package 33 „e 
toed otaltentaang and folded sheet meta, cylinders 40 and 41 tespec 

»vdy. ... conesponding to the const^ction of combated canihoard. TlL channel 
package can also have . solid body, e.g a cetatnic hody ^th dtilled or cast cyKn- 

^ of th rathus of «.e first container. If the pe.«e«age . , 
that ie ratUally nute^tost chattels ™ll be so close to the ..tational axis flta. the 
««nfi^ force on the smaBest drops vviU be too ,„„ to accelerate tften, out to the 

channel wall. ^ 



n,e o4^„hch „ transpotted by fte combusdon gases dtro,^ ^ 3, 

cTlr """"^ ""^-^^^ -«ner rotates, suikes the 

channel waUs, .s ejected ihrough the openings 25. as indicated by the solid atrows 

oTis'n rr -o » «ut,et 42. pro. d,ere the 
01 .led back ,0 the engine c^^ase. ^e co^besdon g„es free of oi, naist flow 
out through the upper mbular shaft 22, as tadicated by the dashed 



arrow. 



